I.-M. F., married woman aged 31 years, was referred by Professor Arthur Ellis in September 1940. Great increase of weight followed the birth of her only child one year previously-from 9 st. 81b. to 13 st. 5 lb., a gain of approximately 4 st. Blue streaks appeared in the skin of the abdomen (A) (B) FIG. 1 (Case l, M. F.).-(A) Pre-operative; (B) two weeks post-operative. and limbs; she became dyspnoeic; her legs and back ached, the legs "gave way" on occasion after exertion; there were occasional mild headaches. During the previous nine months she had noticed increasing growth of hair on upper lip, limbs and pubes, and a heightened colour of her face. She perspired excessively. The baby born in April 1939 had been lreast fed for four months when lactation ceased, but the menstrual periods did not start again until April 1940, and continued until July but then ceased again. There was no disturbance of vision, appetite, or fluid balance, and no
Ocr.-ENDOCR1N. 1 846 Proceedings of the Royal Society of Medicine 42 nausea or vomiting. There were no previous illnesses of note. On examination she was very obese with conspicuous purple strive atrophicee. The face was bloated and bluish red, there was a moderate moustache but no notable hirsuties elsewhere. She was intelligent and alert and the nervous system was normal; fundi healthy, visual fields and acuity normal. The blood-pressure when first seen several months earlier was 150/70, and later it was 120/80. The skull was radiographically normal. The renal function and the blood-count were normal, the sugar tolerance curve was somewhat increased. Peri-renal air insufflation was normal. Urinary ketosteroids were 18-5 mg. in twenty-four hours. While under Professor Ellis's care she was given oestrin, and deep X-ray therapy (1,000 r), without benefit. Operation was carried out on October 14, 1940, two radon seeds being inserted into the pituitary gland, one either side of its stalk, the total dose being 3 0 m.c. A minute fragment of tissue exuded from one of the holes made to receive the radon; this was sent for histological examination. Dr. J. G. Greenfield reported:
Sections show an adenoma of the pars anterior hypophysis, composed of rather large cells, some of which are based on the adventitia of the blood-vessels and are irregularly cuboidal in shape, but most are massed irregularly together. Their cytoplasm is fairly granular and stains blue with Mallory's connective tissue stain but also contains a varying number of more definite granules which~~~~~~~~~~~~~~~~~~~~~~~.
_ . . . . ._ . . . . . . . . . _ . . stain with acid fuchsin. The cells have not the regular palisade arrangement usually seen in basophil adenomas, nor have they definite basophil granules. But these anomalies may be accounted for by conditions of removal and fixation Within a few days of the operation, there was a noticeable change in the complexion, and by the ninth day this had become dramatic, for the skin of the face was peeling like a case of scarlet fever. In the first sixteen days after the operation she lost 19 lb. and she continued to lose weight steadily, reaching 10 st. about one year later though since then it has fluctuated. During the first few months of convalescence she was troubled with much muscular weakness and lassitude which gradually passed. The menses recommenced three months after the operation and were regular for about two years, then ceasing. The complexion became quite clear, the skin a rather youthful healthy pink, and the moustache disappeared practically completely. When last seen on March 18, 1949, she looked well weighing 11 st. 11 2 lb. complained still of fatigability and some headache. No polydipsia.
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The face is a healthy pink, with no abnormal growth of hair on face or trunk, and rather scanty scalp hair. Fundi healthy. B.P. 110/90. II.-E. R., a married woman aged 37 years, was admitted to the London Hospital under Dr. Clarke-Kennedy on 1.1.42. For six years there had been an increasing growth of dark hair on the chin and face; her periods stopped two and a half years before admission; nine months later she had a prolonged and sudden attack of vertigo ending apparently in unconsciousness. Details of this period of her illness are scanty, but she remained confined to bed for about three months, not because 
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Proceedings of the Royal Society of Medicine 44 of paralysis, but because of great lassitude. From this time she gave up her household and outside work. She took no interest in her family and her thoughts centred only on her worries and miseries; she became profoundly depressed. She visited many doctors, and eventually she was persuaded to attend hospital. She had headaches, backache, excess sweating and some nocturnal frequency of micturition. She lost weight-2 st. in two years-and had no interest in food; there was no disturbance of vision. On examination she was a thin, dejected woman, readily bursting into tears. Face and nose were red and covered with many venules; there was a marked moustache and beard, moderate hirsuties over trunk, and a male distribution of pubic hair; skin greasy and coarse with himorrhagic rash over trunk and numerous bruises were present, apparently spontaneous; slight swelling of thyroid isthmus. Visual fields and acuity were normal, as was the rest of the nervous system. Blood-pressure 150/100; 135/75. Slight dorsal kyphosis. Fluid balance, renal function, blood-count and bleeding time normal; occasionally a trace of albuminuria. She was seen by Dr. Henry Wilson because of her mental state, who found her properly orientated and sensible, with insight, but completely preoccupied with her depression, her physical appearance and her lethargy. He considered that if the physical condition were not cured, she would become an inmate of a chronic mental institution. Mr. Alan Perry performed a laparotomy to exclude a suprarenal tumour. On February 24, 1942, two radon seeds were inserted in the pituitary gland, the total dosage being 3.7 m.c. Her recovery from operation was slow and there was not the dramatic change in the face which occurred in the previous patient, but a definite improvement was noticeable after about five weeks when she left hospital.
Her mental state only slowly improved. Her menses returned six months after operation, and persisted regularly though excessively for eighteen months and then ceased. At the present time, seven years after the operation,-she is cheerful and working hard, looking after her husband who is crippled with disseminated sclerosis, and working outside the home two half-days a week. The colour of the face is normal though the venules are still present and the skin is not greasy; she shaves alternate days though I doubt if this is necessary. Sweats occur occasionally. Blood-pressure 120/90. Weight 10 st.
III.-G. F., a single woman aged 30 years,'had been attending the Diabetic Clinic at the London Hospital for five years, prior to her transfer to my care in 1943. Increase of hair on the face and body had been noticed for ten years, and the features of the face became coarse, and the hands and feet became larger over a period of seven years. Her weight increased from 74 st. to 10 st. 2 lb. Three years before admission she had first noticed some prominence of the eyes. Excessive thirst had been the symptom which led her doctor to diagnose diabetes mellitus. Menses had commenced at the age of 14 and were regular until the age of 23, since when there had been amenorrhma. For three months FIG. 6 (Case HII, G. F.).-X-ray skull, showing enlargement of sella turcica.
she had had left frontal headache and misty vision and Mr. Goulden found she was developing diabetic -cataracts. The ankles occasionally swelled and there was dyspncea on exertion.
On examination, there were typical acromegalic stigmata-slight ridging of scalp, enlargement of nose, lips, chin and tongue, but normal incisor bite; moderate enlargement of hands and feet with spatuslate fingers. The skin, of the face was-thick, greasy and rosaceous, an)d there was a marked :moustache and beard. Moderate bilateral exophthalmos, slight thyroid enlargement. The pubic 45 Section of Endocrinology 849 hair was of male distribution. The fundi could not be seen clearly, the visual fields showed evidence of chiasmal compression-a relative temporal hemianopia of the smaller isopters in the right eye with a central scotoma on both sides, visual acuity right and left 6/60. Radiography: marked enlargement of the sella ( fig. 6 ). Renal function normal. Although she was under regular observation and taking the recommended doses of insulin, the diabetes proved very difficult to control; on account of this and the ocular diabetic manifestations radon implantation was decided upon. Dr. C. A. Birch gave valuable advice concerning the diabetes, and on April 28, 1943, the pituitary was exposed through a right frontal craniotomy. A large frontal sinus made the approach awkward, and the tip of the frontal lobe had to be removed. The chiasma was prefixed, making manipulations more difficult owing to poor access. The tumour was causing a bulge between the nerves, and on nicking its capsule in order to insert the radon, there was an immediate spontaneous evacuation of soft tumour tissue which was highly vascular. In order to control bleeding much of the tumour had to be sucked out, as one does ordinarily for a pituitary adenoma. When bleeding had been fully controlled, 6 radon needles totalling 9 m.c. were inserted into the sella. Her condition deteriorated some hours after the operation and the wound was opened up to disclose great edema of the brain and some clot in the vicinity of the sella; the clot was removed and a wide decompression performed. Nevertheless, she died the next day. Post-mortem revealed a much more extensive tumour than was suspected. There was a central mass 2-5 x 2 cm. in the sella, with a lobule 2 x 17 cm. pressing up into the floor of the third ventricle, and another lobule which had burst through the lateral wall of the cavernous sinus to form a mass indenting the inner aspect of the right temporal lobe. Histologically the tumour was a very cellular and vascular eosinophilic adenoma. IV.-D. L., a married woman of 37 years, was referred to me by the Medical Superintendent of Essex County Hospital, Wanstead, in October 1944. Since her baby had been born eighteen years previously she had slowly increased in weight, and become unduly tired and breathless on exertion. For two years the increase in weight had been more marked, hair had grown excessively on the chin and lips, and there had been attacks of falling, headaches, backache and thirstiness; later some impairment of vision, and attacks of giddiness developed. The menses were regular, though becoming scanty.
On examination.-Gross obesity of trunk and proximal parts of limbs (weight 16 st. 7 lb.; height 4 ft. 8 in.) florid complexion, slight moustache and beard, no hirsuties of limbs or trunk, moderate upper thoracic kyphosis. . No abnormality of nervous system; optic fundi and fields normal. Renal function and glucose tolerance tests normal ; some polyuria. Urinary 17-ketosteroids 13-2 mg. per twenty-four hours. It was decided that deep X-ray treatment should be given, and this was carried out under the supervision of Dr. Frank Ellis at the London Hospital between December 1944 and May 1945. The only significant improvement was in the menses. Her weight remained about the same, but the hairiness of her face, and the bloated complexion, seemed somewhat worse. Radon implantation was decided upon, and operation was attempted on June 13, 1946. Owing to excessive bleeding and an engorged and tight brain, the procedure was abandoned after the reflection of the bone flap and the wound thereupon closed. Recovery was stormy, and the wound became infected but ultimately healed satisfactorily. Six months later, on January 21, 1947, a further operative attempt was made, her headaches having increased and being associated with vomiting. One radon seed containing 1 -I m.c. was satisfactorily inserted into the pituitary and she made an uncomplicated recovery. On the fourth post-operative day there was slight peeling of the skin of the face, as described in the first-case. The blood-pressure three months after operation was 130/90 compared with 180/100 before, though when seen two months ago it had risen to 175/125. She is a little less fat (15 st. 10 lb.) and the colour of the face has improved. The hairiness of her face has diminished so that she now shaves once in two months. She has much less headache and vomiting, and is generally more cheerful and interested in activities around. She occasionally menstruates.
V 
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Section of Endocrinology 851 29, 1947 , when one needle containing 3-7 m.c. of radon was inserted into the pituitary gland. Her condition after the operation was satisfactory for about two weeks, there being no significant change in the ketosteroid excretion, renal functions, and glucose tolerance tests. Thereafter, she became increasingly drowsy, not taking nourishment, responding to directions but not speaking. On the nineteenth post-operative day the pupils reacted only sluggishly, the limbs were hypotonic but the reflexes were all normal. She was incontinent and was losing weight; there was no polyuria, sweating or pyrexia and the B.P. was 90/70. The lumbar cerebrospinal fluid was under normal pressure, contained no excess cells, but the protein was very high (200 mg. %). Dr. Simpson and I thought she was passing through a phase of acute pituitary cachexia, but the fasting blood sugar was 118 mg. on one day and on another was 222 mg. %Y, and a five-hour sugar tolerance curve showed no significant abnormality. She was given a high protein diet by nasal tube, adrenal cortical extract and testosterone with little apparent benefit. Occasionally she became more alert, but by the sixth week she had been due to an obstructive hydrocephalus from posterior fossa adhesions, particularly as a previous lumbar encephalogram had been unsuccessful. In order to clarify this point, dye was introduced into the ventricles, followed by a lumbar puncture in order to recover the dye if there was free communication. No dye was present after one hour. Nine hours later she was unconscious and her breathing stertorous but she immediately improved after tapping the ventricle and allowing the escape of cerebrospinal fluid which was under increased pressure. For several hours she remained apparently in a satisfactory condition and then suddenly died, about half-an-hour after having had a drink. Post-mortem examination confirmed the symmetrical and generalized ventricular dilatation seen in the ventriculogram and no obstructive lesion could be demonstrated. The posterior part of corpus callosum showed some softening and cavitation. The walls of the lateral and third ventricles were stained by the methylene-blue introduced during the test, and which had given rise to an acute ependymitis with exudate and microscopic foci of hemorrhage. There was no histological evidence of radionecrosis in the brain, but there was considerable destruction of the pituitary tissue by the radon seed ( fig. 10) , and slight hyaline change in the remaining basophil cells, and slight hyperplasia of suprarenal cortex. For intraventricular injection, phenolsulphonphthalein is usually employed and without ill-effect, but by a most unfortunate error in this case, methylene-blue was used and in an excessive dose; in small amounts it is unlikely to produce a severe reaction, but in this case it was undoubtedly responsible for an irritative ependymitis which hastened if it did not cause the fatality.
The approach to the sella turcica has been the same as that commonly employed for pituitary tumours, namely a frontal craniotomy and intradural elevation of the frontal lobe, exposing the diaphragma sells between the optic nerves. In the cases of basophilism the operation has not been particularly difficult, although if the chiasm were found to be pre-fixed there might be too little room in which to manipulate the radon seeds into position. The precise relation between the anterior boundary of the sella and its diaphragm is important, for if the diaphragm lies much below the level of its anterior bony attachment, it is Proceedings of the Royal Society of Medicine difficult to see it, to incise it in the right place, and to coax the seed home. A special carrier for the seed might be devised, but I have failed to find a suitable shape for it, as there is no room to allow of any bulky instrument. The length of the seed is of some importance, those I have used have all been 1 cm. long, the platinum screen being 05 mm. thick. A shorter needle would be more difficult to handle, and a longer one would be too big to manipulate in the confined space available and might not be contained by the sella: in the last case, 2 mm. of the needle remained above the diaphragm (fig. 11 ). 1 think two seeds are better than a single one, as one can place them so as to get a more widespread effect; if out of alignment there will be less error than if a single seed is inserted in bad position. I do   FIG. 11. -Operation for implanting radon. not think that we can yet be certain of the correct dose of radon. In the fourth case (D. L.), in which there has been virtually no change, only 1 1 m.c. was inserted; this small dose was supplied in error, only appreciated afterwards, and I think can fairly be held responsible for the failure. In the best case (M. F.), the first, 3 0 m.c. was used; in the next case (E. R.), with moderate improvement, the dose was 3-7 m.c., and the same dose was used in the last, the fatal case-in which histologically the gland was considerably damaged. When deciding the dose I think it important that attention should be paid to whether or not deep X-ray 48 852 49 Section of Endocrinology 853 treatment has previously been given. It is now well recognized that raa.onecrosis of the brain can be readily produced if a maximum course of radiation is subsequently followed by a further course. This may hold true for other tissues including the pituitary gland, and may explain why 3 0 m.c. effected a cure in the first patient who had previously had deep X-ray therapy, but in the second patient, who had no X-radiation, 3-7 m.c. was only partly beneficial, and in the last patient, who had two courses of X-radiation, 3-7 m.c. produced marked cytological damage.
After my experience with the case of acromegaly in which a massive eosinophilic adenoma was present, I feel sceptical whether radon implantation is a useful procedure in a patient who has radiographic enlargement of the sella, indicating a frank intrasellar tumour. In this particular case, I had hoped rather naively to avoid the obvious surgical risks of evacuating the tumour, imagining that I should be able merely to implant the seeds. But I had not anticipated the tension within the tumour and its vascularity, which prevented such a simple manceuvre, and compelled me to remove some of the tumour. In fact, operations on this type of tumour in which there are extrasellar extensions normally carry a very high mortality, and this patient would probably have died even if the usual surgical removal had been performed. A transphenoidal approach might be considered, although there would be the risk that the radon seeds might unwittingly be thrust through the capsule of the tumour within the cranium, causing intracranial haemorrhage.
In the last case, death occurred about nine weeks after the operation, and was doubtless precipitated by the intraventricular methylene-blue causing ependymitis. But I am not satisfied that this was entirely responsible, and I doubt if such would have happened in a normal brain. The post-operative sequele were very unusual, and cannot be satisfactorily explained from one's experience in operations on brain tumours. Although histological evidence of radiation encephalopathy is lacking, there is unequivocal evidence of hydrocephalus compatible with atrophy of the brain by deep X-ray therapy. We have no ventriculographic evidence of the size of the ventricles before the operation, but the ease with which the frontal lobe was elevated after evacuating the ventricle leads me to believe that the hydrocephalus was already present, and possibly the result of her previous irradiation. Another significant abnormality suggesting active brain damage was the high protein in the C.S.F., but no pre-operative sample was taken for comparison. The neurological signs which eventually developed were what one might have expected from a radiation encephalopathy affecting particularly the frontal lobes. The mental retardation, paucity of voluntary movement, incontinence, anorexia and wasting produced a picture very like that seen in prefrontal leucotomy, when the division of the frontal lobe white matter has been made in a plane too posterior, and which usually ends fatally. On the other hand, part of the early post-operative state may have been due to pituitary cachexia, and it is difficult to apportion responsibility. From this case one can learn that where a full course of deep X-ray treatment has been given, caution must temper one's decision to implant radon. I should certainly advise a preliminary ventriculography in order to determine whether or not there was significant atrophy of the brain, and in doubtful cases it might be wise to allow a year to elapse before using radon. Not only would this allow more time for radiation effects to subside and also for any ventricular enlargement to become manifest, but it would demonstrate more clearly the necessity for further treatment.
Radiotherapy in the Treatment of Pituitary Basophilism and Eosinophilism
By FRANK ELLIS, M.D.
THE aim of any patient in seeking treatment is to be able to rid himself of some organic or functional process which prevents him from leading a normal, carefree life. The best medical practice is to rid the patient of the basic pathological cause and to correct the secondary processes to which it may have given rise. In treating these pituitary conditions both these desiderata are difficult to carry out, but there is little doubt that, in the case of pituitary basophilism, to correct the essential underlying cause will result also in the automatic disappearance of most of the secondary changes which are so mentally and physically distressing to the patient and in the case of eosinophilism, while the patient may retain stigmata of the disease, a symptom-free existence may be possible except for the mental distress which acromegalic features cause, particularly to women. A partial relief of
